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ITormas cBogka Tabamm xapakTepoB A BCEX KPHCTAI-
TOrpagu4ecKuX JBOWHHIX TOYEYHHIX TIPYIN NPHBEJEHa B
opunosxernn 1 (1. 2).

§ 8. OBPAIIEHUE BPEMEHU W MATHHUTHBIE TOUEYHLIE
I'PYHHbI

B rx. 5, § 10 6x11 BBejien omeparop ofpaigeHHs BpPEMeHE
T, KoTOpHIH ABAAETCA OMEPATOPOM CHMMETDPWH I TaMHIb-
TOHHAHOB MHOTHX (M3HYeCKHX cHcTeM. B ciaydae KpucTallim-
9ecKOIl CHCTEME! ¢ CUMMETpHeH OTHOCHTeIBHO OOpaImeHns
BPeMeHHE TOJHAs TOYeYHAs Ipynna CHMMETDHH Oymer mpen-
CTaBJIATH COGOH mpsMoe Hpomssefiendme OOHYHON TOYeUHOR
FPYOOB HA TOMJIECTBEHHOE upeofpasoBaume B obpalmenne
BpeMeHU (moclegHee KOMMYTHDPYeT CO BCEMH ONEPAIHAMHE
TOYeYHOM TPYUIE). 3aMeTHM, OJHAKO, UTO JAHHOE YTBEp/K-
JleHHe MOJKeT OBITH BEPHHIM TOJABKO JJIA HEMATHHTHBIX KpHC-
Ta/JIOB, MOCKOJBKY omepatop I Memsger Ha ofparnoe Ha-
IIpaBieHAe TOKOB W CIMHOB, a CJeJ0BaTelbHO, W HampaBie-
HEe HAMATHWIYEHHOCTH B MATHUTOYIOPAAOUEHHBIX KpHCTaJl-
aax. Torjga MarmuTHrE KPACTAJIB HOMRHBEL OHan 6nl obxaa-
HATHh CHMMeTPHeH TOJbKO OORIHOH Toueunoit rpymnmsl. Ho
3TO He BCErjJa TAaK, MOCKOJbKY HEROTOPHe MarHHTHHEE KPHC-
TaJJIBl MOTYT OHITh MHBAPHAHTHHIME OTHOCHTEIBHO TPOH3Be-
JeHHs omepanmm Y Ha HEKOTOpoe BpameHme, XOTA OHU He
HHBApHAHTHH OTHOCHTENbHO omepanmu 1. Haupmmep, B dep-
POMAaTHHTHOM KpHCTAJJe ¢ HAMATHEYCHHOCTBIO BIOJIb OCH 2
omepaimsa I Moyker GuITh omepanmeil cCAMMETPHE (371ech R —
IOBOPOT HA yrox Tt BOKPYr OCH ), HOCKOJABKY R memser
HATIpABIEHWE HAMArHWYeHHOCTH HA TPOTHBOMOJO/KHOE, &
T BoccTamaBimBaeT WCXONHOE HOJO;KeHme. I'pymnnl cunner-
PHE 3TOro THI{a, CONepIRamme omepaiuio obpameHns Bpe-
MEeHH JUINb B KOMOHMHAIAE ¢ BpamieHHeM HJIH OTpaskeHHeM,
HA3EIBAIOTCA MATHATHHIME TOYEUHEIMH TpPYIHAMH; TaKHX
rpynn cymectByer Bcero 58 (cM. kHmry Bpomam m Kperne-
Ja). ITH TPyUilsl HA3HBAIOTCA TaKsKe NBETHRIME MJIH IIyOHH-
koscrumm, Tak Kar A. B. Illy6smkoB Bumepssle m3ydaa #x,
paccMaTpuUBas CHMMETPHIO HPABHALHBEIX TBEPJHX MHOTOIDAH-
HHKOB C (IBETHHIMI» (YepHEIME ¥ OejapiMm) rpamamm. On
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BRJIIOYAI B YACAO JOHYCTHMHIX OIEPAI(MI0 CMEHH IIBETOB,
KOTOpas aHaJOrHYHA onepagud o0pameHHs BpeMeHH) 1).

PaccmorpuM B KadecTBe mpEMepa (eppPOMATHATHKIE KPHC-
TaJIl, KOTODHIH (eciH OTBAEYBCH OT OHEePAIdH OfpalieHms
BpPEMEHU) OMHECEBaeTCHA rpyunol cummeTpun D;. B maramrho-
PasymopATOYEHHAOM COCTOSTHWE BHIIE TeMIepaTypsl IHepe-
xona T (GpE KOTODOIH yCcTaHABIWBAeTCA MATHUTHHE HOpHA-
oK) nobaBienne o0palleHHsA BpPeMEHU TPHBOAUT K Goabmieil
rpyome camMerpun Dy X {E, '} BBEUAY OTCYTCTBEA MArHHT-
soro momenTa. Hmxe temmepalypot 7, KpHCTAZI CTaHO-
BATCA (QEPPOMATHWUTHHIM, HpW4YeM ero MATHHUTHEIH MOMEHT
HAaOPaBIEH BJOJb OCH Tpersero mopsAnka. llockoabky Tpm
nosopora C, Ha yrom § BOKPYT oceil B IJIOCKOCTH Zy OpH-
BOTAT K OOpaimmeHmio HAUpaBACHUS HaMATHUICHHOCTH, OHH
He ABIAIOTCA 0ojee OmEPArUsIME CHMMETPHH; TO ;K€ OTHO-
catcs W K obpamenmio Bpemernm 1. Opmaxo TPOU3BEIEHUA
TC, coxpamsioT 3HAaYeHHe ONEPAldi CHMMETDPHH, IIpUYeM
HOBas I'PYUIIA CHMMETpPHHA BKJI0OYaeT B cebd omeparopn E,
C;, C3 um tpm omepatopa 1C,, comep:xamme oOpameHue
BpeMeHH. JaMeTHM, 9T0 MAarHUTHAA TO4YeYHas TIPynma co-
neprm|T moprpynuy (g MCXopHONM TodeuHo#l rpyunwt D m
B TepmmuOogOTEM T. 2, Tii. 20, § 3 rpyuna C, siBAsgeTcsa HOP-
ManbHO# moprpymmo#l ¢ mEmexcom 2 rpynnel Dj. Mommo
OOKa3aTh, UTO 9THM CBOHCTBOM (HANWMYme HOPMAJILHOHR IOJ-
TPYOOE ¢ HHAEKCOM 2) 06JaafoT BCe MATHHTHBIE TOYCUHEIE
TPYHUL O 3TO YCJAOBHe TO3BONAET HOCTPOWTH BCE O8 TAKHX
rpyou. OfosHauenwWe TARWX TIPyOn MIAOCTPAPYeTCA HA
IpEBEleHHOM BEHINIE IipEMepe, B KOTOPOM KIPHHATO 3aNIHCHi-
Bate D3 (Cy).

Msr He 6ymeM pacCMATPHBATE 3/[eCh HEIPABOUMES LIpejI-
CTaBJIeHUA HEA IPOM3BeREHUsA Ipyunir HA obpamieHrne BpEeMeHH,
HE MArHWTHBIX TOYEYHHIX I'DYIUI BBUAY HX CIOKHOCTH (CM.,
ofHako, REATY Bpsamm m Kpekuenna). B mepBoMm ciayuae
ciaefyeT DAa3TWIATE MPEACTABIEHMS TOUYCUHHX [pPYOH, KO-
‘TOPble @) DKBUBAJEHTHH J[eHCTBUTEIBLHHIM IPEACTAaBICHUAM,

1) IIy0ENKOBCKMME NPUHATO HA3KBATL IPOCTPABCTBEHHBIE I'DYI-
OHl cuMMerpun, 6asupylomuecs: Ha YepHO-0eNBIX TOueYHHX, ITog mBer-
HEME TPynIaMp HOHEMAIOT OPE;KRe BCETO TOUEUHLIe, HCHOJbL3YIOMIe
HEEKOJILKO Hap IPOTHBOMOJOMKHEX NBeToB. Tarkue rpymusl GRLIN BBe-
Jlensl B paccmorpenne H. B. BenosnM (cM. xpurn A. B. IMly6EuKOBA 1
A. B. Tly6murosa u H. B. BemxoBa, yKasaHHEEe B JHATEpaType).—
ITpum. ped.
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0) He DKBUBAJEHTHH HX KOMINIEKCHO-COUPS;KEHHHIM TIpeq-
CTABICHOAM U B) 5KBHBAJCHTHHM X KOMIJIEKCHO-COIPIKEH-
HBIM HPeACTaBIEGHHAM, HO HE JKBUBANEGHTHH JeHCTBHTENb-
ueiM. Bo Bcex cayuasmx ciegyer mMeTh B BUY aHTHIHHEIHYIO
¥ aHTHYHHTapHyio upupopy omeparopa Y (r. 2, rm. 15, §7,
a. I).

§ 9. PACIIENVIEHWE ATOMHBIX YPOBHEN
B KPUCTAJIJIMYECKOM TOJIE

ITocarorprm Temepsb, KAK CHMMETPHA TOYEYHHIX IPYI
momMoraer OOBACHHTH CBOHCTBA ATOMOB B KPHCTAIIHIECKOM
mose. Jlanbueiiniee NpUiIoKeHNe N3NOKEHHON TEOPHH K 2IIeK-
TPOHHEIM COCTOSHHAM B MoJeKyae cM. B T. 2, r1. 13. Ilpm
TMPAaBUIBHOM PACHONOKEHAW aTOMOB B OECKOHEYHOM KpHC-
TaJIJIe BO3MOJKHA CHMMETPHs IO OTHOIIEHHIO K OIepaIuaM
TOUewHOH Tpynmsl ¢ meHTpoM Ha JioGom m3 aTomoB. Hpome
TOTO, MOJHAA CHMMETPHA KPHUCTAJJIa BRA0IAET B cebsa He
TOJBKO JIOKAJIBHYIO TOYEIHYI0 TPYHIY Ha KaKOM-IHGO BHIjE-
JEeHHOM y3J€ PenieTRu, HO TAKyRe TPAHCAAINH, CMEOMAIOIIAe
NAHTEIH aTOM HA I[ej10€ YHCI0 96K M 0CTABJIAIONMMIe HPH 3TOM
Hem3MEeHHON COBOKYNHOCTH aTOMOB BHYTDH KaKJOW A9eHKH.
CrnolictBa, 00yCiIOBIEHHbIE TPAHCIAIMOHHON CHMMETpHeit,
MOKHO B H3BeCTHOH Mepe paccMaTpuBaTh OTHedbHO (T. 2,
rix. 14). 3geck MBI 0CTaHOBHMCH JUb HAa TOM BJINAHHHA, KO-
TOpoe JOKANBHAsI TOYeYHAS TIPyNIa CAMMETDHH OKA3HIBAET
Ha CBOHCTBA OJHOTO W3 aTOMOB, COCTABIAIOMIHAX KPHCTAJI.

A. TlocTaHoBra (U3HYECKOll 3amaun

B rn. 8 Mu paccMaTpHEBAIN COCTOAHMA CBOOOTHOrO aToMa,
H0JIb3yACh WHBAPUAHTHOCTHIO IAMMJIBTOHHAHA OTHOCHTEIBHO
rpynust O; BpamleHWil W OTPaKeHHmH B TDPEXMEPHOM IPOCT-
pamcTBe TpPH KIacCHQUKAOWE ypoBHell sHeprum. Bypydau
TOMeINeH B KPHUCTANLI, aTOM HOJBepraerca jeCTBHIO HIEKTpH-
YeCKHX X MArHHTHHIX IOJell, CO3jiaBaeMHX OKPYKAIOMUMT
aTOMAME 1 TIOHMRXAMIIAX CHEMMETPHIO [0 OJHOH W3 KpHCTAJ-
JorpagmuecKEX TOYEUHHX Tpynm. Hak mokasaHo B Ii. 9,
§ 8, Taroe IOHIKEHNWE CHUMMETDPUW BH3HBAET DACIIEIJIECHUE
HEKOTODHIX BHIPOKIEHHHX YpOBHell »pHepPrEH CBODOZHOTO
aToMa, IpmIeM OCTaTOYHOE BEIPOMeHUE OyIeT OmpemeaThes
toueunoil rpymmoit. [leraapHiii xapakrep pacmenieHus H
TOYHKE 3HAUEHHS HHEPIHHU COCTOSHMH 3aBHCAT, KOHEYHO, OT
TOUHOTO BHJA TOTEHIMANA KPHUCTAJIIHIECKOTO HONs ¥ BOJI-





